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INTERNATIONAL PRELIMINARY 
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Basis of the report 

With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 



1-7,10-12,14-28, 

30-37,39-55, 

57-98 

9,13,38,56 

8,29 



as originally filed 

as received on 
as received on 



06/02/2001 with letter of 06/02/2001 
1 3/02/2001 with letter of 09/02/2001 



Claims, pages: 

105-110,132,135, 

137,139-151, 

154-156 

103,119,125 

99,100,100a,101, 

101a,102,102a,104, 

111, 111a,112, 112a, 

113-118, 118a,120, 

120a,121, 122,122a, 

123,124,124a,126, 

127,127a,128,129, 

129a,130,130a,131, 

133,133a,134,136, 

136a, 138,152, 153, 

153a 



as originally filed 



as received on 



as received on 



06/02/2001 with letter of 06/02/2001 
13/02/2001 with letter of 09/02/2001 



Drawings, sheets: 

1/15-15/15 



as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 
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□ me language o, a translation turnisned ,or the purposes ot international preliminary examination (under Rule 
55.2 and/or 55.3). 

.... a minn acid seauence disclosed in the international application, the 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

listing has been furnished. 
4. The amendments have resulted in the cancetiation of: 

□ the description, pages: 

□ the claims, Nos - : 

□ the drawings, sheets: 

, Q m,s raped nas .sen es,a W is h ed as , <™J 5— " nad no, te en made, since tne, nave b een 
considered ,0 go »eyond me disciosure as ^ . under,- > - - — » •* 

(Any replacement sheet containing such amendments must be . er-r. 
report.) 

6. Additional observations, if necessary: 

„, Non-estaMisKmen, o. opinion »i.h ,. 9 ard to novel*, in.en.ive step and industrial applicability 

B the entire international application. 
□ claims Nos. . 



because: 



□ me said Internationa, app„a,,on. or - said clarrns No, relate to tne Mowing su bi ec, ma.er wnic* does 
not require an international preliminary exam,nat,on (spec* 

H tne descnption, c,a,ms or drawings ^atepa *u f *»* or said Cms Nos. are so unclear 
that no meaningful opinion could be formed (spectfy): 
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see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 

IV. Lack of unity of invention 

1. In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. S This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 1 3.3 is 

□ complied with. 

not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

□ all parts. 

K the parts relating to claims Nos. see Item lit.. 

VI. Certain documents cited 

1. Certain published documents (Rule 70.10) 

and / or 
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2. Non-written disclosures (Rule 70.9) 
see separate sheet 

VII Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and 
industrial applicability 

A lack of clarity and conciseness of the claims as a whole arises, since the plurality of 
independent claims (35!) makes it difficult, if not impossible, to determine the matter for 
which protection is sought, and places an undue burden on others seeking to establish 
the extent of the protection. This objection is also of particular relevance having regard 
to the multiplicity of embodiments covered by claim 1 which includes about 30 
subgroups of different polymers (see Item IV.). 

This deficiency could have been remedied by filing an amended set of claims defining 
the relevant subject-matter in terms of a minimum number of independent claims in 
each category followed by dependent claims covering features which are merely 
optional (Rule 6.4 PCT). However, the applicants choose not to do so. 

Re Item IV 

Lack of unity of invention 

There is a lack of unity of the invention a posteriori. 

The single inventive concept of this application may be represented by the fact that the 

polymers are "temperature-responsive" (whatever this obscure term may mean) due to 

certain functional groups being attached to the polymer backbone. 

Most of the groups of polymers A through E-5 defined in independent claim 1 are 

already known from the "X" citations of the S.R.. In particular reference is made to: 

D1 (US-A-2 458 420; see eg col. 1 and col. 3 line 11), 

D3 (EP-A-0 697 400; see eg page 5 lines 40-55), 

D6 (US-A-3 721 565; see eg col. 13 lines 6-8, and comonomers No. 136-139, 140 on 

col. 17, and claim 1), 
D7 (US-A-4 062 831 ; see eg col. 2 lines 15-68, Examples 3 and 12), and 
D13 (GB-A-1 409 967; see eg claim 1 wherein R 2 may acyl or carboxyalkyl) 
which all disclose polymers having either ester and/or amido and/or ether groups 
attached to the polymer backbone. 
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The requisite unity of invention (Rule 13.1 PCT) therefore no longer exists inasmuch as 
a technical relationship involving one or more of the same or corresponding spec.al 
technical features in the sense of Rule 13.2 PCT does not exist between the groups of 
polymers specified in claim 1 . 

The separate inventions thus are: 

1 ) Polymers A having an amido group attached to the polymer backbone v.a an ester 



qroup, . . , 

2) Polymers A having an ester group attached to the polymer backbone v,a an amido 

group, 

3) Polymers A having attached to the polymer backbone diester groups, 
4^ Polymers B having attached to the polymer backbone diamido groups, 

5) Polymers C-1 having attached to the polymer backbone amido group(s) and be.ng 
crosslinked via one amido group, 

6) Polymers C-1 having attached to the polymer backbone ester group(s) and being 
crosslinked via one ester group, 

7) Polymers C-1 having attached to the polymer backbone ether group(s) and be.ng 
crosslinked via one ether group, 

8) Polymers C-1 having attached to the polymer backbone amido and ester groups 
and being crosslinked via one amido group, 

9) Polymers C-1 having attached to the polymer backbone amido and ester groups 
and being crosslinked via one ester group, 

1 0) Polymers C-1 having attached to the polymer backbone amido and ether groups 
and being crosslinked via one amido group, 

1 1 ) Polymers C-1 having attached to the polymer backbone amido and ether groups 
and being crosslinked via one ether group, 

12) Polymers C-1 having attached to the polymer backbone ester and ether groups 
and being crosslinked via one ester group, 

13) Polymers C-1 having attached to the polymer backbone ester and ether groups 
and being crosslinked via one ether group, 

14) Polymers C-1 having attached to the polymer backbone amido and ester and 
ether groups and being crosslinked via one amido group, 

1 5) Polymers C-1 having attached to the polymer backbone amido and ester and 
ether groups and being crosslinked via one ester group, 
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1 6) Polymers C-1 having attached to the polymer backbone amido and ester and 
ether groups and being crosslinked via one ether group, 

17) Polymers C-2 having attached to the polymer backbone a diamido group, 

18) Polymers C-2 having an amido group attached to the polymer backbone via an 
ester group, 

19) Polymers C-2 having an amido group attached to the polymer backbone via an 
ether group, _ 

20) Polymers D having attached to the polymer backbone an amido group, 

21) Polymers E-1 having attached to the polymer backbone amido groups including a 
tertiary amido group, 

22) Polymers E-2 having attached to the polymer backbone amido groups including a 
tertiary amido group, 

23) Polymers E-2 having attached to the polymer backbone amido groups and ester 
groups including a tertiary amido group, 

24) Polymers E-3 having attached to the polymer backbone amido groups including a 
tertiary amido group, 

25) Polymers E-4 having attached to the polymer backbone amido groups including a 
tertiary amido group, 

26) Polymers E-4 having attached to the polymer backbone amido groups and ester 
groups including a tertiary amido group, 

27) Polymers E-5 having tertiary amido groups attached to the polymer backbone via 
amido groups, 

28) Polymers E-5 having tertiary amido groups attached to the polymer backbone via 
ester groups, and 

29) Polymers E-5 having tertiary amido groups attached to the polymer backbone via 
amido and ester groups. 

The applicants did not comment upon this objection nor amended the claims in this 
respect. 

Re Item VI 

Certain documents cited 

EP-A-0 970 945 and WO 00/07002: These documents may become relevant for novelty 
considerations when entering the regional phase. 
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Re Item VII 

Certain defects in the international application 

It is noted that the applicants did not confirm that all disclaimers ("provisos") introduced 
into the amended set of claims have been drafted correctly and in close relation to the 
language and disclosure of the corresponding documents ie it was not confirmed that 
the disclaimers would not add new subject-matter as required by Art. 19 (2) PCT. 

Further, there are the following deficiencies: 

1 . Line 28 of page 99 of original claim 1 is missing in new claim 1 . 

2. The reason for introducing into claims 1,2, 9, 12, 13, and 1 6 the proviso "R is not 
derived from the structure of an amino acid" is not evident and has not been 
explained. 

3. Part of line 1 8 of page 1 20 (see original claim 1 6) is missing in new claim 1 6. 

4. The structures of group B has not been corrected in claim 30 (cf. page 128). 

5. Part of line 26 of page 129 (se original claim 33) is missing in new claim 33. 

6. The first line of original claim 48 is missing on new page 1 38. 
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the separation of various substances. The present invention has 
been completed based on these findings. 

Accordingly, the present invention provides a polymer 
compound comprising polymer subunits as defined in groups A- 
5 E and with the total or relative number of individual monomer 
units as yiven* 

Group A: 



10 



15 



20 




wherein R represents a linear or branched divalent aliphatic 
hydrocarbon group having 1 to 8 carbon atoms, a divalent 
25 alicyclic hydrocarbon group having 3 to 8 carbon atoms, or a 
divalent aromatic hydrocarbon group having 6 to 14 carbon atoms; 
R' represents a linear or branched aliphatic hydrocarbon group 
having 1 to 8 carbon atoms, a linear or branched aliphatic 
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hydrocarbon group having one or more hydroxyl groups and 1 to 

8 carbon atoms . a linear or branched aliphatic hydrocarbon group 
having one or more acid amide bonds and/ or ester bonds and 2 to 

9 carbon atoms, or a linear or branched aliphatic hydrocarbon 
group having one or more acid amide bonds and/or ester bonds , 
one or more hydroxyl groups and 3 to 9 carbon atoms; and n is 
an integer of 2 or above. 



10 



15 



20 



Group B: 



/ ° / ° 

N or N 



> 



0 




^0 



wherein R represents a linear or branched divalent aliphatic 
Hydrocarbon group having 1 to 8 carbon atoms, a divalent 
alicyclic hydrocarbon group having 3 to 8 carbon atoms, or a 
divalent aromatic hydrocarbon group having 6 to 14 carbon atoms ; 
25 R ' represents a linear or branched aliphatic hydrocarbon group 
having 1 to 8 carbon atoms, a linear or branched aliphatic 
hydrocarbon group having one or more hydroxyl groups and 1 to 
8 carbon atoms, a linear or branched aliphatic hydrocarbon group 
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Group D: 




wherein Z represents a hydrogen atom or a methyl group; X 
represents a hydrogen atom or a linear or branched aliphatic 
hydrocarbon group having 1 to 8 carbon atoms and carrying at 
least one hydroxyl group; Y represents a Linear or branched 
aliphatic hydrocarbon group having 2 to 8 carbon atoms and 
carrying at least one hydroxyl group , or X and Y may form together 
a chemical bond; and n is an integer of 2 or more. 

Group E-l : 



z 




13 



has the following structure. 

1 . Compounds represented h v the formu l a of GrQUP A 

Group A: 




wherein R represents a linear or branched divalent aliphatic 
20 hydrocarbon group having 1 to 8 carbon atoms, a divalent 
alicyclic hydrocarbon group having 3 to 8 carbon atoms, or a 
divalent aromatic hydrocarbon group having 6 to 14 carbon atoms; 
R' represents a linear or branched aliphatic hydrocarbon group 
having 1 to 8 carbon atoms, a linear or branched aliphatic 
25 hydrocarbon group having one or more hydroxy 1 groups and 1 to 

8 carbon atoms, a linear or branched aliphatic hydrocarbon group 
having one or more acid amide bonds and/or ester bonds and 2 to 

9 carbon atoms, or a linear or branched aliphatic hydrocarbon 



formation of the hydration water in the side chain or the 
intramolecular or intermolecular interaction among the polymer 
chains . 

5 7. rnTTOounds repr esented bv the f onmUfi Of Group B „ 

Group 6: 



10 



15 




wherein R represents a linear or branched divalent aliphatic 
hydrocarbon group having 1 to 8 carbon atoms, a divalent 
alicyclic hydrocarbon group having 3 to 3 carbon atoms, or a 
20 divalent aromatic hydrocarbon group having 6 to 14 carbon atoms; 
R ' represents a linear or branched aliphatic hydrocarbon group 
having 1 to 8 carbon atoms, a linear or branched aliphatic 
hydrocarbon group having one or more hydroxyl groups and 1 to 

8 carbon atoms, a linear or branched aliphatic hydrocarbon group 
25 having one or more acid amide bonds and/or ester bonds and 2 to 

9 carbon atoms, or a linear or branched aliphatic hydrocarbon 
group having one or more acid amide bonds and/or ester bonds „ 
one or more hydroxyl groups and 3 to 9 carbon atoms ; and n is 
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possible in this step to dissolve a chain transfer agent in the 
polymerization solvent so as to control the molecular weight of 
the polymer compound or to introduce a reactive functional group 
to the terminal, of the polymer compound. Materials containing 
5 the thus obtained polymer compounds are applicable to adsorption 
and separation materials such as various liquid chromatographic 
packings, drug carriers, dielectric and magnetic materials, 
piezoelectric and pyroelectric materials, degradable and 
reactive materials, biof unctional materials, etc. 

10 

a % Qm pr.rmfls repre sented b v the formula o-F flroup D. 

The polymer compound according to the present invention 
has the following structure. Namely, a polymer material 
comprising a polymer compound consisting exclusively of a 
15 repeating unit represented by tne following formula (I) or a 
copolymer or a gel containing this unit structure and showing 
temperature-responsiveness in a solution. 
Group D: 



20 




25 

wherein Z represents a hydrogen atom or a methyl group; X 
represents a hydrogen atom or a linear or branched aliphatic 

56 



CLAIMS 



1. (amended) A polymer compound selected from the 
following groups: 

Group A: 




wherein R represents a linear or branched divalent aliphatic 
hydrocarbon group having 1 to 8 carbon atoms , a divalent 
alicyclic hydrocarbon group having 3 to 8 carbon atoms, or a 
divalent aromatic hydrocarbon group having 6 to 14 carbon atoms; 
R' represents a linear or branched aliphatic hydrocarbon group 
having 1 to 8 carbon atoms, a linear or branched aliphatic 
hydrocarbon group having one or more hydroxyl groups and 1 to 
8 carbon atoms, a linear or branched aliphatic hydrocarbon group 



9 carbon atoms, or a linear or branched aliphatic hydrocarbon 
group having one or more acid amide bonds and/or ester bonds, 
one or more hydroxyl groups and 3 to 9 carbon atoms; and n is 
an integer of 2 or above; provided that R is not derived from 
the structure of an amino acid, provided that when the R' of 
formula (1) or (5) of Group A represents a linear or branched 
aliphatic carbon group having 1 to 8 carbon atoms and n is an 
integer of 2-4, the aliphatic carbon group does not carry any 
hydroxyl group, provided that when the R of formula (3) or (7) 
represents an ethylene group (-CH 2 CH 2 -), R' represents a linear 
or branched aliphatic carbon group having 1 to 8 carbon atoms 
which group carries at least one hydroxyl group, and provided 
that the compounds of formula (3) or (7) wherein R represents 
a branched ethylene group ( -CH(CH 3 ) -)are excluded. 



Group B: 




wherein R represents a linear or branched divalent aliphatic 
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hydrocarbon group having 1 to 8 carbon atoms, a divalent 
alicyclic hydrocarbon group having 3 to 8 carbon atoms, or a 
divalent aromatic hydrocarbon group having 6 to 14 carbon atoms; 
R' represents a linear or branched aliphatic hydrocarbon group 
5 having 1 to 8 carbon atoms, a linear or branched aliphatic 
hvdrocarbon group having one or more hydroxy 1 groups and 1 to 

8 carbon atoms, a linear or branched aliphatic hydrocarbon group 
having one or more acid amide bonds and/or ester bonds and 2 to 

9 carbon atoms, or a linear or branched aliphatic hydrocarbon 
10 group having one or more acid amide bonds and/or ester bonds. 
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one or more hydroxyl groups and 3 to 9 carbon atoms; and n is 
an integer of 2 or above; provided that R is not derived from 
the structure of an amino acid, and provided that when R 
represents an methylene group (-CH 2 -). R' represents a 
hydroxymethyl group (-CH 2 -OH) or a hyroxyethyl group (- 
CH 2 CH 2 -OH). 

Group C-l : 



10 



15 



R 

•CH2— C 




wherein n is the number of the middle kind of monomer unit, j 
20 is the number of the right kind of monomer unit, n is from 0.005 
to 0.995 (inclusive) and j is from 0 to 0.5 (inclusive); R 1 , R 2 . 
R 3 and R 4 are the same or different and each represents a hydrogen 
atom or a methyl group; X 1 , X 2 , X 3 and X 4 are the same or different 
and each represents an acid amide group, an ester group or an 
25 ether group; Y 1 represents a linear or branched divalent 
aliphatic hydrocarbon group having 1 to 8 carbon atoms, a 
divalent alicyclic hydrocarbon group having 3 to 8 carbon atoms 
or a divalent aromatic hydrocarbon group having 6 to 14 carbon 
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atoms; Y 2 represents a linear or branched divalent aliphatic 
hydrocarbon group having 1 to 8 carbon atoms, a divalent 
alicyclic hydrocarbon group having 3 to 8 carbon atoms , a linear 
or branched divalent aliphatic hydrocarbon group having 1 to 8 
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carbon atoms and one or more ether groups or a linear or branched 
divalent aliphatic hydrocarbon group having 1 to 8 carbon atoms 
and one or more hydroxy! groups; Z 1 , Z 2 , Z 3 , Z 5 and Z 6 are the same 
or different and each represents a hydrogen atom, a linear or 

5 branched aliphatic hydrocarbon group having 1 to 8 carbon atoms , 
a linear or branched aliphatic hydrocarbon group having 1 to 8 
carbon atoms and one or more hydroxyl groups, a linear or 
branched alicyclic hydrocarbon group having 1 to 8 carbon atoms 
and one or more hydroxyl group, a linear or branched aliphatic 

10 hydrocarbon group having 1 to 8 carbon atoms and one or more ether 
groups, a linear or branched alicyclic hydrocarbon group having 
1 to 8 carbon atoms and one or more ether groups, a glycoside 
having 3 to 12 carbon atoms or a glycoside having 3 to 12 carbon 
atoms and carrying a linear or branched aliphatic hydrocarbon 

15 group having 1 to 8 carbon atoms, provided that Z 1 , Z\ Z 5 and 
Z s are functional groups bonded respectively to X 1 , X 2 , X 3 and 
X* when they are tertiary amide groups and Z 5 may be bonded to 
Z s ; and Z* represents a hydrogen atom, a hydroxyl group, an amide 
group, a nitryl group, a linear or branched aliphatic 

20 hydrocarbon group having 1 to 8 carbon atoms, a linear or 
branched aliphatic hydrocarbon group having 1 to 8 carbon atoms 
and one or more amide groups, a linear or branched aliphatic 
hydrocarbon group having 1 to 8 carbon atoms and one or more 
carbonyl groups, a linear or branched aliphatic hydrocarbon 

25 group having 1 to 8 carbon atoms and one or more nitryl groups, 
or a linear or branched aliphatic hydrocarbon group having 1 to 
8 carbon atoms and one or more hydroxyl groups ; provided that 
when X 1 represents an acid amide group, either Z 1 or Z 2 represents 

102 




a hydrogen atom or a glycoside having 3 to 12 carbon atoms , 
provided that neither Z 1 nor Z 2 represents a linear or branched 
aliphatic hydrocarbon group having 1 to 8 carbon atoms or a 
linear or branched aliphatic hydrocarbon group having 1 to 8 
5 carbon atoms and one or more hydroxyl groups, and provided that 
t.th v 1 represents a divalent aromatic hydrocarbon group having 
6 to 14 carbon atoms and Z 4 represents a aliphatic hydrocarbon 
group having 1 to 8 carbon atoms and one or more amide groups , 
X 2 represents an acid amide group. 
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Group C-2: 



20 



25 




10 

wherein R 5 represents a hydrogen atom or a methyl group; X 5 
represents an acid amide group, an ester group or an ether group; 
Y 3 represents a linear or branched divalent aliphatic 
hydrocarbon group having 1 to 8 carbon atoms or a divalent 
15 alicyclic hydrocarbon group having 3 to 8 carbon atoms: and Y 4 
represents a linear or branched aliphatic hydrocarbon group 
having 1 to 8 carbon atoms or a linear or branched aliphatic 
hydrocarbon group having 1 to 8 carbon atoms and one or more 
hydroxyl groups; n represent an integer 2 or more. 



Group D: 



z 



v N 



rO-/ 

0 
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wherein Z represents a hydrogen atom or a methyl group; X 
represents a hydrogen atom or a cyclic hydrocarbon group having 
3 to 8 carbon atom and carrying at least one hydroxyl group; Y 
represents a cyclic hydrocarbon group having 3 to 8 carbon atom 
5 and carrying at least one hydroxyl group, or X and Y may form 
together a cheniic/il bond; and n xs an integer of 2 or rnors. 

Group E-l: 




wherein Z represents a methyl group or a hydrogen atom; n is an 
integer of 2 or more; X 1# X 2 , X 3 , X 4 and X 5 are the same or different 
25 and each represents a hydrogen atom, a group R, or a group - 
CO-NH-R, provided that at least one of X x to X 5 is a group - 
CO-NH-R (wherein R represents a linear or branched aliphatic 
hydrocarbon group having 1 to 6 carbon atoms, a linear or 
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containing at least one amide group, a linear or branched 
hydrocarbon group having 1 to 8 carbon atoms and containing at 
least one carbonyl group or a linear or branched hydrocarbon 
group having 1 to 8 carbon atoms and containing at least one 
5 hydroxyl group which may be attached at an arbitrary position, 
i.e. o-, m- or p-position; provided that when X 1 represents an 
acid amide group, either Z 1 or Z 2 represents a hydrogen atom or 
a glycoside having 3 to 12 carbon atoms, provided that neither 
Z 1 nor Z 2 represents a linear or branched aliphatic hydrocarbon 
10 group having 1 to 8 carbon atoms, and provided that when Z 4 
represents a aliphatic hydrocarbon group having 1 to 8 carbon 
atoms and one or more amide groups, X 2 represents an acid amide 
group . 

15 2. (amended) The polymer compound as claimed in claim 1 

which is represented by the following formula: 
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Group A: 



5 



10 



15 




wherein R represents a linear or branched divalent aliphatic 
hydrocarbon group having 1 to 8 carbon atoms, a divalent 
alicyclic hydrocarbon group having 3 to 8 carbon atoms , or a 
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divalent aromatic hydrocarbon group having 6 to 14 carbon atoms ; 
R' represents a linear or branched aliphatic hydrocarbon group 
having 1 to 8 carbon atoms, a linear or branched aliphatic 
hydrocarbon group having one or more hydroxyl groups and 1 to 
5 8 carbon atoms , a linear or branched aliphatic hydrocarbon group 
having one or more acid amide bonds and/or ester bonds and 2 to 
9 carbon atoms, or a linear or branched aliphatic hydrocarbon 
group having one or more acid amide bonds and/or ester bonds, 
one or more hydroxyl groups and 3 to 9 carbon atoms; and n is 

10 an integer of 2 or above; provided that R is not derived from 
the structure of an amino acid, provided that when the R' of 
formula (1) or (5) of Group A represents a linear or branched 
aliphatic carbon group having 1 to 8 carbon atoms and n is an 
integer of 2-4, the aliphatic carbon group does not carry any 

15 hydroxyl group, provided that when the R of formula (3) or (7) 
represents an ethylene group (-CH 2 CH 2 -), R 1 represents a linear 
or branched aliphatic carbon group having 1 to 8 carbon atoms 
which group carries at least one hydroxyl group, and provided 
that the compounds of formula (3) or (7) wherein R represents 

20 a branched ethylene group ( -CH(CH 3 ) -)are excluded, 

3 . The polymer compound as claimed in Claim 2 which has 
functional group(s) at the polymer chain terminal. 

25 4, The polymer compound as claimed in Claim 3, wherein 

said functional groups are one or more groups selected from the 
group consisting of carboxyl, amino and hydroxyl groups. 
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5. The polymer compound as claimed in any of Claims 2 to 
4 which has acid amide bonds at two or more sites in the polymer 
side chain. 

5 6. A heat -responsive polymer material which contains a 

polymer compound represented by the following formula and shows 
a cloud point due to a temperature change in an aqueous solution: 
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wherein R represents a linear or branched divalent aliphatic 
hydrocarbon group having 1 to 8 carbon atoms, a divalent 
alicyclic hydrocarbon group having 3 to 8 carbon atoms, or a 
divalent aromatic hydrocarbon group having 6 to 14 carbon atoms; 
R' represents a linear or branched aliphatic hydrocarbon group 
having 1 to 8 carbon atoms, a linear or branched aliphatic 
hydrocarbon group having one or more hydroxyl groups and 1 to 

8 carbon atoms, a linear or branched aliphatic hydrocarbon group 
having one or more acid amide bonds and/ or ester bonds and 2 to 

9 carbon atoms, or a linear or branched aliphatic hydrocarbon 
group having one or more acid amide bonds and/or ester bonds, 
one or more hydroxyl groups and 3 to 9 carbon atoms; and n is 



113 




an integer of 2 or above. 

7. The heat -responsive polymer material as claimed in 
Claim 6 which has acid amide bond(s) at one or more sites and/or 

5 ester bond(s) at one or more sites in the polymer side chain. 

8. The heat -responsive polymer material as claimed in 
Claim 6 or 7 the polarity of the hydrophilic nature /hydrophobic 
nature of which varies at its cloud point and the polarity of 

10 which can be controlled depending on the pH value, salt 
concentration or the size of R and R' . 

9. (amended) A Chromatographic packing containing a 
heat -responsive polymer material which contains a polymer 

15 compound represented by the following formula and shows a cloud 
point due to a temperature change in an aqueous solution: 
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wherein R represents a linear or branched divalent aliphatic 
hydrocarbon group having 1 to 8 carbon atoms, a divalent 
alicyclic hydrocarbon group having 3 to 8 carbon atoms , or. a 
20 divalent aromatic hydrocarbon group having 6 to 14 carbon atoms; 
R' represents a linear or branched aliphatic hydrocarbon group 
having 1 to 8 carbon atoms, a linear or branched aliphatic 
hydrocarbon group having one or more hydroxyl groups and 1 to 

8 carbon atoms, a linear or branched aliphatic hydrocarbon group 
25 having one or more acid amide bonds and/or ester bonds and 2 to 

9 carbon atoms, or a linear or branched aliphatic hydrocarbon 
group having one or more acid amide bonds and/or ester bonds, 
one or more hydroxyl groups and 3 to 9 carbon atoms; and n is 
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an integer of 2 or above; provided that R is not derived from 
the structure of an amino acid, provided that when the R f of 
formula (1) of Group A represents a linear or branched aliphatic 
carbon group having 1 to 8 carbon atoms and n is an integer of 
5 2-4 , the aliphatic carbon group does not carry any hydroxyl group, 
provided that when the R of formula (3) renrpsAntQ *r> ^h^i^^ 

A. " — — — >— WA.-* j XVllV^ 

group (-CH 2 CH 2 -), R' represents a linear or branched aliphatic 
carbon group having 1 to 8 carbon atoms which group carries at 
least one hydroxyl group, and provided that the compounds of 
10 formula (3) wherein R represents a branched ethylene group 
(-CH(CH 3 )-)are excluded. 

10. A chromatographic packing as claimed in Claim 9 which 
has acid amide bond(s) and ester bond(s) respectively at one or 

15 more sites in the polymer side chain. 

11. A method for separating substances characterized by 
comprising holding a substance on a stationary phase comprising 
the chromatographic packing as claimed in Claim 8, then changing 

20 the hydrophilic/hydrophobic balance of the surface of the 
stationary phase by the temperature gradient method wherein the 
external temperature is changed stepwise, and then passing 
through a single mobile phase, thus effecting separation. 

25 12. (amended) A process for producing a polymer compound 

represented by the following formula: 
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Group A: 



5 



10 



15 




wherein R represents a linear or branched divalent aliphatic 
hydrocarbon group having 1 to 8 carbon atoms, a divalent 
alicyclic hydrocarbon group having 3 to 8 carbon atoms, or a 
20 divalent aromatic hydrocarbon group having 6 to 14 carbon atoms; 
R' represents a linear or branched aliphatic hydrocarbon group 
having 1 to 8 carbon atoms, a linear or branched aliphatic 
hydrocarbon group having one or more hydroxyl groups and 1 to 

8 carbon atoms, a linear or branched aliphatic hydrocarbon group 
25 having one or more acid amide bonds and/or ester bonds and 2 to 

9 carbon atoms, or a linear or branched aliphatic hydrocarbon 
group having one or more acid amide bonds and/or ester bonds, 
one or more hydroxyl groups and 3 to 9 carbon atoms ; and n is 
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an integer of 2 or above; provided that R is not derived from 
the structure of an amino acid, provided that when the R 1 of 
formula (1) or (5) of Group A represents a linear or branched 
aliphatic carbon group having 1 to 8 carbon atoms and n is an 
5 integer of 2-4, the aliphatic carbon group does not carry any 
hydroxyl group, provided that when the R of formula (3) or (7) 
represents an ethylene group (-CH 2 CH 2 -), R f represents a linear 
or branched aliphatic carbon group having 1 to 8 carbon atoms 
which group carries at least one hydroxyl group, and provided 
10 that the compounds of formula (3) or (7) wherein R represents 
a branched ethylene group ( -CH(CH 3 ) - )are excluded; 
characterized by using one of the following methods: 

(1) reacting a monomer having a primary amino group (for 
example, 2-aminoethyl methacrylate) with an acid anhydride or 
15 lactone and purifying the thus obtained product followed by 
polymerization in a solvent; 

( 2 ) reacting a monomer having a hydroxyl group with an acid 
chloride and purifying the thus obtained product followed by 
polymerization in a solvent, said monomer not carrying both a 
20 primary acid amide group (-CONH 2 ) and a hydroxyl group; 

(3) reacting an alkylarnino alcohol with an acid anhydride, 
then reacting the thus obtained product with acrylic acid 
chloride or methacrylic acid chloride and purifying the thus 
obtained product followed by polymerization in a solvent; 

25 provided that step (3) is not applied to the production of the 
compounds represented by formula (3) or (7) of Group A; or 

(4) synthesizing a polymer having a primary amino group 
(for example, poly- 2-aminoethyl methacrylate) or its 



hydrochloride and reacting the thus synthesized product with an 
acid anhydride or lactone in a solvent containing triethylamine . 

13. (amended) A material for separating or adsorbing 
5 biological samples comprising a polymer compound represented by 
the following formula and having acid amide bonds at two or more 
sites in the polymer side chain: 
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wherein R represents a linear or branched divalent aliphatic 
hydrocarbon group having 1 to 8 carbon atoms, a divalent 
alicyclic hydrocarbon group having 3 to 8 carbon atoms, or a 
20 divalent aromatic hydrocarbon group having 6 to 14 carbon atoms ; 
R ' represents a linear or branched aliphatic hydrocarbon group 
having 1 to 8 carbon atoms, a linear or branched aliphatic 
hydrocarbon group having one or more hydroxy 1 groups and 1 to 

8 carbon atoms, a linear or branched aliphatic hydrocarbon group 
25 having one or more acid amide bonds and/ or ester bonds and 2 to 

9 carbon atoms, or a linear or branched aliphatic hydrocarbon 
group having one or more acid amide bonds and/or ester bonds, 
one or more hydroxyl groups and 3 to 9 carbon atoms; and n is 
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an integer of 2 or above; provided that R is not derived from 
the structure of an amino acid, provided that when the R 1 of 
formula (1) or (5) of Group A represents a linear or branched 
aliphatic carbon group having 1 to 8 carbon atoms and n is an 
5 integer of 2-4, the aliphatic carbon group does not carry any 
hydroxyl group, provided that when the R of formula (3) or (7) 
represents an ethylene group (-CH 2 CH 2 -), R' represents a linear 
or branched aliphatic carbon group having 1 to 8 carbon atoms 
which group carries at least one hydroxyl group, and provided 
10 that the compounds of formula (3) or (7) wherein R represents 
a branched ethylene group ( -CH(CH 3 ) - )are excluded. 

14. The material for separating or adsorbing biological 
samples as claimed in Claim 13 which has functional group(s) at 

15 the polymer chain terminal. 

15. The material for separating or adsorbing biological 
samples as claimed in Claim 14, wherein said functional groups 
are one or more groups selected from the group consisting of 

20 carboxyl, amino and hydroxyl groups. 

16. (amended) A method for separating substances 
characterized by comprising holding a biological sample on a 
stationary phase, then changing the hydrophilic /hydrophobic 

25 balance by changing the external temperature and thus adsorbing 
and separating the biological sample such as cells, wherein said 
stationary phase comprises a material for separating or 
adsorbing biological samples comprising a polymer compound 
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following formula and having acid amide bonds at two or more 
sites in the polymer side chain: 
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Group A: 
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wherein R represents a linear or branched divalent aliphatic 
hydrocarbon group having 1 to 8 carbon atoms, a divalent 
alicyclic hydrocarbon group having 3 to 8 carbon atoms, or a 
20 divalent aromatic hydrocarbon group having 6 to 14 carbon atoms; 
R r represents a linear or branched aliphatic hydrocarbon group 
having 1 to 8 carbon atoms, a linear or branched aliphatic 
hydrocarbon group having one or more hydroxyl groups and 1 to 

8 carbon atoms , a linear or branched aliphatic hydrocarbon group 
25 having one or more acid amide bonds and/or ester bonds and 2 to 

9 carbon atoms, or a linear or branched aliphatic hydrocarbon 
group having one or more acid amide bonds and/or ester bonds, 
one or more hydroxyl groups and 3 to 9 carbon atoms; and n is 
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an integer of 2 or above? provided that R is not derived from 
the structure of an amino acid, provided that when the R 1 of 
formula (1) or (5) of Group A represents a linear or branched 
aliphatic carbon group having 1 to 8 carbon atoms and n is an 
5 integer of 2-4, the aliphatic carbon group does not carry any 
hydroxyl group, provided that when the R of formula (3) or (7) 
represents an ethylene group (-CH 2 CH 2 -), R ' represents a linear* 
or branched aliphatic carbon group having 1 to 8 carbon atoms 
which group carries at least one hydroxyl group, and provided 
10 that the compounds of formula (3) or (7) wherein R represents 
a branched ethylene group ( -CH(CH 3 ) - )are excluded. 

17. The method for separating substances as claimed in 
Claim 16, wherein said polymer compound has functional group(s) 

15 at the polymer chain terminal. 

18. The method for separating substances as claimed in 
Claim 17, wherein said functional groups are one or more groups 
selected from the group consisting of carboxyl, amino and 

20 hydroxyl groups . 

19. (amended) The polymer compound as claimed in Claim 
1 which is represented by the following formula: 
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wherein R represents a linear or branched divalent aliphatic 
hydrocarbon group having 1 to 8 carbon atoms, a divalent 
alicyclic hydrocarbon group having 3 to 8 carbon atoms, or a 
15 divalent aromatic hydrocarbon group having 6 to 14 carbon atoms ; 
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R' represents a linear or branched aliphatic hydrocarbon group 
having 1 to 8 carbon atoms, a linear or branched aliphatic 
hydrocarbon group having one or more hydroxyl groups and 1 to 

8 carbon atoms, a linear or branched aliphatic hydrocarbon group 
having one or more acid amide bonds and/or ester bonds and 2 to 

9 carbon atoms, or a linear or branched aliphatic hydrocarbon 
group having one or more acid amide bonds and/or ester bonds, 
one or more hydroxyl groups and 3 to 9 carbon atoms; and n is 
an integer of 2 or above; provided that when R represents an 
methylene group (-CH 2 -), R 1 represents a hydroxymethyl group 
(-CH 2 -OH) or a hyroxyethyl group ( -CH 2 CH 2 -OH) . 

20. The polymer compound as claimed in Claim 19 which has 
a functional group at the polymer chain terminal. 

21. The polymer compound as claimed in Claim 20, wherein 
said functional group is selected from the group consisting of 
carboxyl, amino and hydroxyl groups. 

22. The polymer compound as claimed in any of Claims 19 
to 21 which has acid amide bonds at two or more sites in the 
polymer side chain . 

23. (amended) A heat-responsive polymer material which 
contains a polymer compound represented by the following formula 
and shows a cloud point due to a temperature change in an aqueous 
solution : 



Group B: 



5 



10 




wherein R represents a linear or branched divalent aliphatic 
hydrocarbon group having 1 to 8 carbon atoms, a divalent 
alicyclic hydrocarbon group having 3 to 8 carbon atoms, or a 
15 divalent aromatic hydrocarbon group having 6 to 14 carbon atoms; 
R * represents a linear or branched aliphatic hydrocarbon group 
having 1 to 8 carbon atoms, a linear or branched aliphatic 
hydrocarbon group having one or more hydroxyl groups and 1 to 

8 carbon atoms, a linear or branched aliphatic hydrocarbon group 
20 having one or more acid amide bonds and/or ester bonds and 2 to 

9 carbon atoms, or a linear or branched aliphatic hydrocarbon 
group having one or more acid amide bonds and/or ester bonds, 
one or more hydroxyl groups and 3 to 9 carbon atoms; and n is 
an integer of 2 or above; provided that when R represents an 

25 methylene group (-CH 2 -), R T represents a hydroxymethyl group 
(-CH 2 -0H) or a hyroxyethyl group ( -CH 2 CH 2 -OH) . 

24. The heat-responsive polymer material as claimed in 
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Claim 23, wherein said polymer compound has acid amide bonds at 
two or more sites in the polymer side chain. 
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25. The heat-responsive polymer material as claimed in 
Claim 23 or 24 the polarity of the hydrophilic 
nature/hydrophobic nature of which varies at its cloud point and 
the polarity of which can be controlled depending on the pH value, 

5 salt concentration or the size of R and R' . 

26. A Chromatographic packing which contains a polymer 
compound represented by the following formula and shows a cloud 
point due to a temperature change in an aqueous solution: 

10 Group Br 



20 



N or ' fJ 

15 X \ 
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wherein R represents a linear or branched divalent aliphatic 
hydrocarbon group having 1 to 8 carbon atoms, a divalent 
alicyclic hydrocarbon group having 3 to 8 carbon atoms, or a 
divalent aromatic hydrocarbon group having 6 to 14 carbon atoms ; 
25 R ' represents a linear or branched aliphatic hydrocarbon group 
having 1 to 8 carbon atoms, a linear or branched aliphatic 
hydrocarbon group having one or more hydroxy 1 groups and 1 to 
8 carbon atoms , a linear or branched aliphatic hydrocarbon group 
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8 carbon atoms , a linear or branched aliphatic hydrocarbon group 
having one or more acid amide bonds and/or ester bonds and 2 to 

9 carbon atoms, or a linear or branched aliphatic hydrocarbon 
group having one or more acid amide bonds and/or ester bonds, 

5 one or more hydroxyl groups and 3 to 9 carbon atoms; and n is 
an integer of 2 or above; provided that when R represents an 
methylene group (-CH 2 -), R 1 represents a hydroxymethyl group 
(-CH 2 -OH) or a hyroxyethyl group ( -CH 2 CH 2 -OH) . 

10 27. A chromatographic packing as claimed in Claim 26, 

wherein said polymer compound has acid amide bonds at two or more 
sites in the polymer side chain. 

28. A method for separating substances characterized by 
15 comprising holding a substance on a stationary phase comprising 

the chromatographic packing as claimed in Claim 25, then 
changing the hydrophilic /hydrophobic balance of the surface of 
the stationary phase by the temperature gradient method wherein 
the external temperature is changed stepwise, and then passing 
20 through a single mobile phase, thus effecting separation. 

29. (amended) A process for producing a polymer compound 
represented by the following formula: 
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wherein R represents a linear or branched divalent aliphatic 
hydrocarbon group having 1 to 8 carbon atoms , a divalent 
alicyclic hydrocarbon group having 3 to 8 carbon atoms, or a 
15 divalent aromatic hydrocarbon group having 6 to 14 carbon atoms; 
R' represents a linear or branched aliphatic hydrocarbon group 
having 1 to 8 carbon atoms, a linear or branched aliphatic 
hydrocarbon group having one or more hydroxyl groups and 1 to 

8 carbon atoms , a linear or branched aliphatic hydrocarbon group 
20 having one or more acid amide bonds and/or ester bonds and 2 to 

9 carbon atoms , or a linear or branched aliphatic hydrocarbon 
group having one or more acid amide bonds and/or ester bonds , 
one or more hydroxyl groups and 3 to 9 carbon atoms; and n is 
an integer of 2 or above; provided that when R represents an 

25 methylene group (-CH 2 -), R f represents a hydroxymethyl group 
(-CH 2 -0H) or a hyroxyethyl group ( -CH 2 CH 2 -OH) ; 
characterized by using one of the following methods : 

(1) reacting a compound selected from among aminoalkyl 
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acrylamide, aminoalkyl methacrylamide , aminoalkyl acrylamide 
hydrochloride and aminoalkyl methacrylamide hydrochloride with 
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an acid anhydride or lactone, and purifying the thus obtained 
product followed by polymerization in a solvent; and 

(2) reacting an alkyl diamine with an acid anhydride, an 
alkyl acid chloride or di-t-butyl dicarbonate, or reacting a 
5 compound having an amino group and an amide bond in its molecule 
with acryloyl chloride or methacryloyl chloride, and then 
purifying the thus obtained product followed by polymerization 
in a solvent . 



10 30. (amended) A material for separating or adsorbing 

biological samples which is a polymer compound represented by 
the following formula and has acid amide bonds at two or more 
sites in the polymer side chain: 



Group B: 




25 wherein R represents a linear or branched divalent aliphatic 
hydrocarbon group having 1 to 8 carbon atoms, a divalent 
alicyclic hydrocarbon group having 3 to 8 carbon atoms, or a 
divalent aromatic hydrocarbon group having 6 to 14 carbon atoms; 
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R' represents a linear or branched aliphatic hydrocarbon group 
having 1 to 8 carbon atoms, a linear or branched aliphatic 
hydrocarbon group having one or more hydroxyl groups and 1 to 

8 carbon atoms, a linear or branched aliphatic hydrocarbon group 
5 having one or more acid amide bonds and/or ester bonds and 2 to 

9 carbon atoms, or a linear or branched aliphatic hydrocarbon 
group having one or more acid amide bonds and/or ester bonds, 
one or more hydroxyl groups and 3 to 9 carbon atoms; and n is 
an integer of 2 or above; provided that when R represents an 

10 methylene group (-CH 2 -), R' represents a hydroxymethyl group 
(-CH 2 -OH) or a hyroxyethyl group ( -CH 2 CH 2 -OH) . 

31. The material for separating or adsorbing biological 
samples as claimed in Claim 30 which has a functional group at 

15 the polymer chain terminal. 

32. The material for separating or adsorbing biological 
samples as claimed in Claim 31, wherein said functional group 
is selected from the group consisting of carboxyl, amino and 

20 hydroxyl groups . 



25 



33. (amended) A method for separating substances 
characterized by comprising holding a biological sample on a 
stationary phase, then changing the hydrophilic/hydrophobic 
balance by changing the external temperature and thus adsorbing 
and separating the biological sample such as cells, wherein said 
stationary phase contains a polymer compound represented by the 
following formula and having acid amide bonds at two or more 




Group B: 




wherein R represents a linear or branched divalent aliphatic 
hydrocarbon group having 1 to 8 carbon atoms , a divalent 
alicyclic hydrocarbon group having 3 to 8 carbon atoms, or a 
15 divalent aromatic hydrocarbon group having 6 to 14 carbon atoms; 
R' represents a linear or branched aliphatic hydrocarbon group 
having 1 to 8 carbon atoms , a linear or branched aliphatic 
hydrocarbon group having one or more hydroxyl groups and 1 to 

8 carbon atoms , a linear or branched aliphatic hydrocarbon group 
20 having one or more acid amide bonds and/or ester bonds and 2 to 

9 carbon atoms, or a linear or branched aliphatic hydrocarbon 
group having one or more acid amide bonds and/or ester bonds, 
one or more hydroxyl groups and 3 to 9 carbon atoms; and n is 
an integer of 2 or above; provided that when R represents an 

25 methylene group (-CH 2 -), R 1 represents a hydroxymethyl group 
(-CH 2 -0H) or a hyroxyethyl group ( -CH 2 CH 2 -OH) . 



34. The method for separating substances as claimed in 
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Claim 33, wherein said polymer compound has a functional group 
at the polymer chain terminal. 
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35. The method for separating substances as claimed in 
Claim 34, wherein said functional group is selected from the 
group consisting of carboxyl, amino and hydroxyl groups. 

36. (amended) The polymer compound as claimed in Claim 
1 which is selected from the group consisting of polymers 
containing a repeating unit represented by the following formula 
and crosslinked matters containing these polymers; 

Group C-l: 




wherein n is the number of the middle kind of monomer unit, j 
is the number of the right kind of monomer unit, n is from 0.005 
to 0.99 5 (inclusive) and j is from 0 to 0.5 (inclusive); R 1 , R 2 , 
R 3 and R 4 are the same or different and each represents a hydrogen 
atom or a methyl group; X 1 . X 2 , X 3 and X 4 are the same or different 
and each represents an acid amide group, an ester group or an 
ether group; Y 1 represents a linear or branched divalent 
aliphatic hydrocarbon group having 1 to 8 carbon atoms, a 
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hydrocarbon group having 1 to 8 carbon atoms and one or more 
carbonyl groups , a linear or branched aliphatic hydrocarbon 
group having 1 to 8 carbon atoms and one or more nitryl groups, 
or a linear or branched aliphatic hydrocarbon group having 1 to 
5 8 carbon atoms and one or more hydroxyl groups; provided that 
when X 1 represents an acid amide group, either Z 1 or Z 2 represents 
a hydrogen atom or a glycoside having 3 to 12 carbon atoms, 
provided that neither Z 1 nor Z 2 represents a linear or branched 
aliphatic hydrocarbon group having 1 to 8 carbon atoms or a 

10 linear or branched aliphatic hydrocarbon group having 1 to 8 
carbon atoms and one or more hydroxyl groups, and provided that 
when Y 1 represents a divalent aromatic hydrocarbon group having 
6 to 14 carbon atoms and Z 4 represents a aliphatic hydrocarbon 
group having 1 to 8 carbon atoms and one or more amide groups, 

15 X 2 represents an acid amide group. 

37. The polymer compound as claimed in claim 36 
characterized by containing an aromatic hydrocarbon group. 

20 38 . The polymer compound as claimed in claim 1 comprising 

a polymer represented by the following formula: 
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wherein R s represents a hydrogen atom or a methyl group; X 5 
represents an acid amide group, an ester group or an ether group; 
Y 3 represents a linear or branched divalent aliphatic 
hydrocarbon group having 1 to 8 carbon atoms or a divalent 
15 alicyclic hydrocarbon group having 3 to 8 carbon atoms; and Y 4 
represents a linear or branched aliphatic hydrocarbon group 
having 1 to 8 carbon atoms or a linear or branched aliphatic 
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hydrocarbon group having 1 to 8 carbon atoms and one or more 
hydroxyl groups. 

39. The polymer compound as claimed in claim 36 or 38 
5 characterized in that said repeating unit of the polymer 

contains two or more amide or ester groups which are either the 
same or different. 

40. (amended) A temperature-responsive polymer compound 
10 which is a polymer compound selected from the group consisting 

of polymers containing a repeating unit represented by the 
following formula and crosslinked matters containing these 
polymers, characterized by expressing a temperature- 
responsiveness of changing its characteristics under a 
15 temperature change: 
Group C-l: 




wherein n is the number of the middle kind of monomer unit, j 
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Z 6 are functional groups bonded respectively to X 1 , X 2 , X 3 and 
X 4 when they are tertiary amide groups and Z 5 may be bonded to 
Z 6 ; and Z 4 represents a hydrogen atom, a hydroxyl group, an amide 
group, a nitryl group, a linear or branched aliphatic 
5 hydrocarbon group having 1 to 8 carbon atoms , a linear or 
branched aliphatic hydrocarbon group having 1 to 8 carbon atoms 
and one or more amide groups, a linear or branched aliphatic 
hydrocarbon group having 1 to 8 carbon atoms and one or more 
carbonyl groups, a linear or branched aliphatic hydrocarbon 

10 group having 1 to 8 carbon atoms and one or more nitryl groups, 
or a linear or branched aliphatic hydrocarbon group having 1 to 
8 carbon atoms and one or more hydroxyl groups; provided that 
when X 1 represents an acid amide group, either Z 1 or Z 2 represents 
a hydrogen atom or a glycoside having 3 to 12 carbon atoms, 

15 provided that neither Z 1 nor Z 2 represents a linear or branched 
aliphatic hydrocarbon group having 1 to 8 carbon atoms or a 
linear or branched aliphatic hydrocarbon group having 1 to 8 
carbon atoms and one or more hydroxyl groups , and provided that 
when Y 1 represents a divalent aromatic hydrocarbon group having 

20 6 to 14 carbon atoms and Z 4 represents a aliphatic hydrocarbon 
group having 1 to 8 carbon atoms and one or more amide groups, 
X 2 represents an acid amide group. 



41. A temperature-responsive polymer compound which is 
25 a polymer compound comprising a polymer represented by the 
following formula, characterized by expressing a 
temperature-responsiveness of changing its characteristics 
under a temperature change: 



136 

^mmmmmm amended sheet m 



Group C-2: 



/ 

f CH 2 -C 

V x 5 



I 

N-H 



m 



136/1 



A?/! ENDED SHEtT 




claimed in claim 40 or 41. 

46. (amended) The polymer compound as claimed in claim 
1 containing a repeating unit represented by the following 
5 formula (I) and showing temperature -responsiveness in a 
solution : 
Group D : 



10 




15 

wherein Z represents a hydrogen atom or a methyl group; X 
represents a hydrogen atom or a cyclic hydrocarbon group having 
3 to 8 carbon atom and carrying at least one hydroxyl group; Y 
represents a cyclic hydrocarbon group having 3 to 8 carbon atom 
20 and carrying at least one hydroxyl group, or X and Y may form 
together a chemical bond; and n is an integer of 2 or. 

47. The polymer compound as claimed in claim 46 , wherein 
the monomer represented by Group D is a compound synthesized by 
25 reacting acrylic acid chloride, methacrylic acid chloride, 
anhydrous acrylic acid or anhydrous methacrylic acid with an 
alkylamino alcohol. 
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temperature) of which can be controlled in an aqueous solution 
system depending on the size of the side chain R, salt 
concentration, pH value, polymer concentration, polymer density, 
organic solvent concentration, the composition of a homopolymer 
5 or a copolymer with another polymerizable monomer and polymer 
molecular weight. 

88 • (amended) The temperature -responsive polymer 
compound as claimed in claim 1 which is selected from the group 

10 consisting of polymers containing a repeating unit represented 
by the following formula and crosslinked matters containing 
these polymers , characterized in that the temperature- 
responsiveness thereof is controlled by changing the salt 
concentration in a solution: 

15 Group E-5: 



20 




wherein n is n is the number of the right kind of monomer unit 
25 compared to the total number of the two kinds of monomer units 
shown and is an arbitrary value falling within the range 0.005 
< n < 0.995; R 1 and R 2 are the same or different and each 
represents a hydrogen atom or a methyl group; X 1 and X 2 are the 
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same or different and each represents an acid amide or ester 
group; Z 1 , Z 2 and Z 3 are the same or different and each represents 
a hydrogen atom, a linear or branched aliphatic hydrocarbon 
group having 1 to 8 carbon atoms, a linear or branched 
5 hydrocarbon group having 1 to 8 carbon atoms and containing at 
least one hydroxyl group, a linear or branched hydrocarbon group 
having 1 to 8 carbon atoms and containing at least one ether group, 
a glycoside having 3 to 12 carbon atoms or a glycoside having 
3 to 12 carbon atoms and containing a linear or branched 
10 hydrocarbon group having 1 to 8 carbon atoms, provided that Z 1 
or Z 3 is a functional group carried by X 1 or X 2 which is a tertiary 
amide; and Z 4 represents a hydrogen atom, a hydroxyl group, an 
amide group, a linear or branched hydrocarbon group having 1 to 
8 carbon atoms and containing at least one amide group, a linear 
15 or branched hydrocarbon group having 1 to 8 carbon atoms and 
containing at least one carbonyl group or a linear or branched 
hydrocarbon group having 1 to 8 carbon atoms and containing at 
least one hydroxyl group which may be attached at an arbitrary 
position, i.e., o-, m- or p-position; provided that when X 1 
20 represents an acid amide group, either Z 1 or Z 2 represents a 
hydrogen atom or a glycoside having 3 to 12 carbon atoms, 
provided that neither Z 1 nor Z 2 represents a linear or branched 
aliphatic hydrocarbon group having 1 to 8 carbon atoms, and 
provided that when Z* represents a aliphatic hydrocarbon group 
25 having 1 to 8 carbon atoms and one or more amide groups, X 2 
represents an acid amide group. 

8 9. A material for separation, adsorption or release of 
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mum* 



substances whereby biological molecules, biological samples 01 
substances can be adsorbed, released or separated, 
characterized by using the polymer material as claimed in any 
of claims 62 to 88. 

90. A method for separating substances characterized by 
fixing the polymer material as claimed in claim 89 to a 
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1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
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2. This REPORT consists of a total of 9 sheets, including this cover sheet. 

This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 54 sheets. 



3. This report contains indications relating to the following items: 
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II 
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III 




IV 


ft 
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VI 




VII 
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VIM 
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citations and explanations suporting such statement 
Certain documents cited 



Date of submission of the demand 
10/07/2000 


Date of completion of this report 
12.04.2001 


Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 
XV)1 D-80298 Munich 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7))\ 
Description, pages: 



1-7,10-12,14-28, as originally filed 

30-37,39-55, 

57-98 



9,13,38,56 as received on 06/02/2001 with letter of 06/02/2001 

8 '29 as received on 1 3/02/2001 with letter of 09/02/2001 



Claims, pages: 

105-1 10,132,135, as originally filed 

137,139-151, 

154-156 



103,119,125 

99,100,100a,101, 

101a, 102, 102a,104, 

111, 111a, 112, 112a, 

113-118, 118a, 120, 

120a, 121, 122, 122a, 

123,124,124a,126, 

127,127a,128,129, 

129a,130,130a,131, 

133,133a,134,136, 

136a,138,152,153, 

153a 



as received on 



as received on 



06/02/2001 with letter of 
13/02/2001 with letter of 



06/02/2001 
09/02/2001 



Drawings, sheets: 

1/15-15/15 



as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following ianguage: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 



Form PCT IPEA-409 {Boxes l-VIII. Sheet 1) (July 1998) 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/J POO/0051 0 



□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

IS the entire international application. 
□ claims Nos. . 



because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 



the description, claims or drawings {indicate particular elements below) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 
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see separate sheet 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form h^s not been furnished or does not comply with the standard. 

IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. K This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

□ all parts. 

IS the parts relating to claims Nos. see Item III.. 

VI. Certain documents cited 

1. Certain published documents (Ruie 70. iO) 

and / or 
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2. Non-written disclosures (Rule 70.9) 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 
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Re Item III 

Non-establishment of opinion with regard to novelty, inventive step and 
industrial applicability 

A lack of clarity and conciseness of the claims as a whole arises, since the plurality of 
independent claims (35!) makes it difficult, if not impossible, to determine the matter for 
which protection is sought, and places an undue burden on others seeking to establish 
the extent of the protection. This objection is also of particular relevance having regard 
to the multiplicity of embodiments covered by claim 1 which includes about 30 
subgroups of different polymers (see item i V . ) . 

This deficiency could have been remedied by filing an amended set of claims defining 
the relevant subject-matter in terms of a minimum number of independent claims in 
each category followed by dependent claims covering features which are merely 
optional (Rule 6.4 PCT). However, the applicants choose not to do so. 

Re Item IV 

Lack of unity of invention 

There is a lack of unity of the invention a posteriori. 

The single inventive concept of this application may be represented by the fact that the 

polymers are "temperature-responsive" (whatever this obscure term may mean) due to 

certain functional groups being attached to the polymer backbone. 

Most of the groups of polymers A through E-5 defined in independent claim 1 are 

already known from the "X" citations of the S.R.. In particular reference is made to: 

D1 (US-A-2 458 420; see eg col. 1 and col. 3 line 11), 

D3 (EP-A-0 697 400; see eg page 5 lines 40-55), 

D6 (US-A-3 721 565; see eg col. 13 lines 6-8, and comonomers No. 136-139, 140 on 

col. 1 7, and claim 1 ), 
D7 (US-A-4 062 831 ; see eg col. 2 lines 1 5-68, Examples 3 and 1 2), and 
D13 (GB-A-1 409 967; see eg claim 1 wherein R 2 may acyl or carboxyalkyl) 
which all disclose polymers having either ester and/or amido and/or ether groups 
attached to the polymer backbone. 
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The requisite unity of invention (Rule 13.1 PCT) therefore no longer exists inasmuch as 
a technical relationship involving one or more of the same or corresponding special 
technical features in the sense of Rule 13.2 PCT does not exist between the groups of 
polymers specified in claim 1 . 

The separate inventions thus are: 

1) Polymers A having an amido group attached to the polymer backbone via an ester 
group, 

2) Polymers A having an ester group attached to the polymer backbone via an amido 

group, 

3) Polymers A having attached to the polymer backbone diester groups, 

4) Polymers B having attached to the polymer backbone diamido groups, 

5) Polymers C-1 having attached to the polymer backbone amido group(s) and being 
crosslinked via one amido group, 

6) Polymers C-1 having attached to the polymer backbone ester group(s) and being 
crosslinked via one ester group, 

7) Polymers C-1 having attached to the polymer backbone ether group(s) and being 
crosslinked via one ether group, 

8) Polymers C-1 having attached to the polymer backbone amido and ester groups 
and being crosslinked via one amido group, 

9) Polymers C-1 having attached to the polymer backbone amido and ester groups 
and being crosslinked via one ester group, 

10) Polymers C-1 having attached to the polymer backbone amido and ether groups 
and being crosslinked via one amido group, 

1 1) Polymers C-1 having attached to the polymer backbone amido and ether groups 
and being crosslinked via one ether group, 

12) Polymers C-1 having attached to the polymer backbone ester and ether groups 
and being crosslinked via one ester group, 

13) Polymers C-1 having attached to the polymer backbone ester and ether groups 
and being crosslinked via one ether group, 

14) Polymers C-1 having attached to the polymer backbone amido and ester and 
ether groups and being crosslinked via one amido group, 

15) Polymers C-1 having attached to the polymer backbone amido and ester and 
ether groups and being crosslinked via one ester group, 
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16) Polymers C-1 having attached to the polymer backbone amido and ester and 
ether groups and being crosslinked via one ether group, 

1 7) Polymers C-2 having attached to the polymer backbone a diamido group, 

1 8) Polymers C-2 having an amido group attached to the polymer backbone via an 
ester group, 

1 9) Polymers C-2 having an amido group attached to the polymer backbone via an 
ether group, 

20) Polymers D having attached to the polymer backbone an amido group, 

21) Polymers E-1 having attached to the polymer backbone amido groups including a 
tertiary amido group, 

22) Polymers E-2 having attached to the polymer backbone amido groups including a 
tertiary amido group, 

23) Polymers E-2 having attached to the polymer backbone amido groups and ester 
groups including a tertiary amido group, 

24) Polymers E-3 having attached to the polymer backbone amido groups including a 
tertiary amido group, 

25) Polymers E-4 having attached to the polymer backbone amido groups including a 
tertiary amido group, 

26) Polymers E-4 having attached to the polymer backbone amido groups and ester 
groups including a tertiary amido group, 

27) Polymers E-5 having tertiary amido groups attached to the polymer backbone via 
amido groups, 

28) Polymers E-5 having tertiary amido groups attached to the polymer backbone via 
ester groups, and 

29) Polymers E-5 having tertiary amido groups attached to the polymer backbone via 
amido and ester groups. 

The applicants did not comment upon this objection nor amended the claims in this 
respect. 

Re Item VI 

Certain documents cited 

EP-A-0 970 945 and WO 00/07002: These documents may become relevant for novelty 
considerations when entering the regional phase. 
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Re Item VII 

Certain defects in the international application 

It is noted that the applicants did not confirm that all disclaimers ("provisos") introduced 
into the amended set of claims have been drafted correctly and in close relation to the 
language and disclosure of the corresponding documents ie it was not confirmed that 
the disclaimers would not add new subject-matter as required by Art. 19 (2) PCT. 

Further, there are the following deficiencies: 

1 . Line 28 of page 99 of original claim 1 is missing in new claim 1 . 

2. The reason for introducing into claims 1,2,9,12,13, and 1 6 the proviso "R is not 
derived from the structure of an amino acid" is not evident and has not been 
explained. 

3. Part of line 18 of page 120 (see original claim 16) is missing in new claim 16. 

4. The structures of group B has not been corrected in claim 30 (cf. page 128). 

5. Part of line 26 of page 129 (se original claim 33) is missing in new claim 33. 

6. The first line of original claim 48 is missing on new page 138. 
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